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Tpo1--mediated spermine and spermidine export controls cell cycle delay and times antioxidant protein expression during the oxidative stress response.
Yeast strain generation
Yeast strains used in this study were derived from the gene deletion project [1] , are based on the S288c derivative BY4741 [2] , and have been generated as described below (Table 1) .
For the generation of the TPO1 overexpressing strain, TPO1 was amplified from BY4741 genomic DNA using primers TPO1--BamHI--Fwd (AGGGATCCATGTCGGATCATTCTCCCAT) and TPO1--XhoI--Rev (AGCTCGAGAGCGGCGTAAGCATACTTGG). The PCR product was digested with BamHI and XhoI and ligated into the respective sites of plasmid pRS303GPD, a pRS303 vector containing the promoter of glycerol 3--phosphate dehydrogenase 1 (GPD1). The construct was validated by re--sequencing. [2] ) to exclude potential contaminants of other genotypes, c) resembling the auxotrophy of the parent library (BY4741) background and d) complementing their growth phenotype by re--introducing the deleted gene via plasmid transformation.
Spot testing.
H2O2 spotting tests ( Fig 1B,C) were conducted as previously described [3] . In brief, yeast strains were pre--grown overnight, diluted to an OD600 of 0.20 in complex (YPD) media and grown exponentially. Then strains were spotted at a series of 10--fold dilutions onto synthetic complete (SC) agar plates containing H2O2 with or without 1 mM spermidine (S4139; Sigma--Aldrich, St. Louis, MO) or spermine (S4264; Sigma--Aldrich) and incubated at 30 °C for 2 days.
Growth assays.
For growth assays, yeast strains were pre--grown overnight, diluted to an OD600 of 0.15 in SC ( Fig 1A, Fig 3B- -D and Fig 4) or YPD ( Fig S3) media and distributed on 96--well microtiter plates. Growth at 30 °C was recorded for at least 4 replicates on a multimode detector (DTX 880, Beckman Coulter). H2O2 and/or spermine treatments were conducted in the exponential growth phase at the indicated time points. Data analysis and calculation of growth parameters were conducted using R package grofit (model free spline fit) as described [4] .
Determination of polyamine concentrations.
Yeast cells were harvested by centrifugation (5,000 g, 5 min), washed with 1 ml synthetic complete (SC) media, and the pellet snap--frozen on dry ice. Then, 210 mg (±5 mg) glass beads (500--625 µ) were added, the cells were re--suspended in 800 µl HClO4 Targeted proteomics was conducted with minor modifications as described previously [6] . Strains were grown to mid--exponential phase, and treated with 1.5 mM H2O2. Flow cytometry.
Flow cytometry was performed on a Becton Dickinson FACS Aria II SORP. Strains were pre--grown overnight, diluted to an OD600 of 0.15 in YPD, and cultivated at 30 °C for 4.5
hours. Then, cells were treated with 0.75 mM H2O2 ( Fig 3A) or 1.25 mM H2O2 ( Fig S2) for 150 minutes, or left untreated, and fixed with 70 % EtOH (ice cold) rotating overnight at 4 °C. RNA was digested by 0.1 mg/ml RNase A in 50 mM sodium citrate (pH 7.0) overnight at 37 °C. Samples were stained with 32 µg/ml propidium iodide in 50 mM sodium citrate for 1 hour at RT in the dark. For each sample more than 100.000 cells were analysed with FlowJo 9.4.11 software.
H2O2 quantification.
For the determination of the anti--oxidant properties of polyamines ( Fig S4) , SC medium was mixed with 1.5 mM H2O2, and 2 mM spermidine or spermine. After 30 min incubation at 30 °C, free H2O2 concentrations were determined using the Amplex Red
Hydrogen Peroxide/Peroxidase Kit (Invitrogen, Carlsbad, CA) according to manufacturer's instructions. 
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